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Paper or Plastic?
A Comparison of the 
Carbon Emissions of 
Grocery Bags 
By: Hannah Tuomi
My Project
 Paper or plastic? Everyday 
choice 
 Different bag types: 
plastic, paper, reusable 
 Question: Which bag type 
has the least 
environmental impact?
 Measure of impact: 
Carbon emissions http://www.startribune.com/plastic-bag-ban-proposal-heads-to-minneapolis-council-could-face-
criticism/318486511/
Plastic Bags
 High-density 
polyethylene (HDPE)
 In grocery stores, 1980s
 100 billion used a year 
in the U.S.  
https://www.paxonplastic.com/ldpe-the-first-polyethylene/
Paper Bags
 Kraft paper 
 Late 1800s 
 10 billion used a year in 
the U.S. 
https://www.uline.com/Product/Detail/S-18692/Retail-
Bags-Paper/Paper-Grocery-Bags-12-x-7-x-17-1-6-Barrel-Flat-
Handle-Kraft
Reusable Bags
 Non-woven 
polypropylene (PP)
 Introduced 1990’s 
 573 million imported in 
a year
http://www.thelivingcoast.org/wp-
content/uploads/2015/12/green-bag.jpg
Functional Unit
 Bags have different sizes and carrying capacities
 Functional unit used to compare items
 How many bags it took to carry items
 Ex: Carrying 483 items (one month’s shopping) 
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Life Cycle of a Grocery Bag 
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4. Inks and dyes = system boundary
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Study: Edwards and Fry.
Results- Number of Bags Used in a Year 
and the Resulting Carbon Emissions 
Type of Bag Number of Bags Kilogram CO2 
eq. 
Plastic 75 to 986 1.74 to 18.94
Paper 75 to 780 3.41 to 66.28 
Reusable 794
2
258.12
0.708
Studies: Edwards and Fry, Lewis et al., and Muthu et al. 
Results- Number of Uses Required to Have 
Lower Carbon Emissions than Plastic Bags
Study: Edwards and Fry. 
Type of Bag Plastic Bag-
Used once
Plastic Bag-
Reused once
Plastic Bag-
Reused
three times
Paper Bag 3 7 9
Reusable Bag 11 26 33
Conclusions 
 Premanufacture for all bag types is the life stage with the 
most carbon emissions 
 Between paper and plastic used once, plastic has a lower 
environmental impact 
 Reusable bags can have the lowest impact if used 
multiple times (11 to 104)
 Key to lowering environmental impact is to reuse bags as 
many times as possible 
Limitations
 System boundaries varied 
slightly among the studies
 Different definitions of 
functional unit 
 Other measures of 
environmental impact
http://www.swedbrand-group.com/blog/swedbrand-
our-products-sustainable-and-reusable-bags
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Thank You!
http://agreenliving.org/tag/co2-filter/
